A series of perovskite-type compounds La 0:7 Sr 0:3 Mn 1Àx Cu x O 3 have been synthesized by solid state reaction with x ¼ 0; 0:03; 0:05; 0:08; 0:10; 0:15; 0:20; 0:25; 0:30. The Curie temperature and transition temperature of metal-insulator decreases when x value increases from 0 to 0.20. There is an enhancement of magnetoresistance ÁR=R 0 of compounds La 0:7 Sr 0:3 Mn 1Àx Cu x O 3 at room temperature which may be connected with the shift of Curie temperature and transition temperature of metal-insulator through Cu atom substitution. On the contrary, the increase of resistivity is due to the reduction of the double-exchange interaction.
Introduction
There has been great interest in perovskite-type manganites La 1Àx A x MnO 3 (A = Ca, Ba and Sr) which exhibits a colossal magnetoresistance (CMR) 1, 2) at low temperature. Typically, it has been explained by double exchange interaction model. 3) However, recent calculation shows that electron-phonon coupling with John-Teller distortion is essential for the nature of CMR effect. 4) Normally, CMR strongly depends on temperature and occurs near Curie temperature T C . The magnetoresistance ratios ÁR=R 0 are small for LaCaMnO and LaSrMnO at room temperature (RT), since their Curie temperatures are lower or higher than RT. At 293 K, typical values ÁR=R 0 of pressed powder and single-crystal La 0:7 Sr 0:3 MnO 3 are 1-2.5% in the field of H ¼ 1:2 T. 5) Thus, it is desirable to enhance magnetoresistance of perovskite-type manganites at room temerpature for technological applications. It was discovered that the substitution of atom Mn by Ti, Fe, Ni and Co in La-SrMn-O enhanced magnetoresistance at room temperature. [6] [7] [8] In this paper, magnetoresistance of new perovskite-type compounds La 0:7 Sr 0:3 Mn 1Àx Cu x O 3 will be reported.
Experiments
Poly-crystal manganites La 0:7 Sr 0:3 Mn 1Àx Cu x O 3 (x ¼ 0; 0:03; 0:05; 0:08; 0:1; 0:15; 0:2; 0:25 and 0.3) were prepared by traditional solid state reaction method. Mixed powders of La 2 O 3 , MnO 2 , CuO and SrCO 3 were ground for 20 min, ball milled for 30 min, and pressed into pellets. The pellets were heated at 1073 K for 24 h and subsequently pulverized. After milled for another 20 min, they were pressed into pellets and sintered at 1473 K for 24 h, followed by furnace cooling in atmosphere. Powder X-ray diffraction was performed with Cu-Ka radiation at room temperature. The thermal-magnetic curves for manganites were measured with a thermalmagnetic analyzer (TMA) in a field of 1:59 Â 10 4 A/m. The mangnetoresistance of manganites were measured at T ¼ 293 K. The temperature dependence of the resistivity from 77 to 400 K was measured by four-terminal method. the compounds. T C is 346 K for x ¼ 0 and decreases to 296 K for x ¼ 0:2.
Resistivity at room temperature in zero fields as a function of Cu content is shown in Fig. 3 9) The Cu substitution effect for resistivity has two different regions. The enhanced ratio of resistivity for the compounds x < 0:5 is larger than those for the compounds x > 0:5.
The resistivity of compounds La 0:7 Sr 0:3 Mn 1Àx Cu x O 3 (x ¼ 0; 0:05 and 0.1) as a function of temperature is shown in Fig. 4 and all experiments were carried in a zero field. It can be seen from the figure that there is a metal to insulator (M-I) transition for the three compounds. The transition peaks are shifted towards high temperature as decreasing Cu content and detailed information is given in Fig. 5 . Such M-I transition was observed in another poly-crystal La 0:7 Sr 0:3 MnO 3 sample. 10) Meanwhile, a resistivity transition was discovered near T C for a single crystal La 0:7 Sr 0:3 MnO 3 sample.
11) The M-I transition phenomenon can not be In conclusion, enhancement of magetoresistance ÁR=R 0 at room temperature induced by the substitution of Cu for Mn in La 0:7 Sr 0:3 MnO 3 has been observed. The enhancement is correlated with the shift of the Curie temperature and metalinsulator transition temperature through the substitution. 
